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Restdues in Milk of Cows Fed Rations Containing Low

Concentrationa of Five Chlorinated Hydrocarbon Pesticjdes
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"y A feeding study involvlng 16 lactat.
ing dalry cows was carried out In which
“mixtures of 5 pesticides (heptachlor

.“‘I ot
i

of the pestiri:'lc‘ ut ﬂlelt: rnctaho!ites ifx tho

milk, !
Zwoig, ot ol (3) fed DDT to cows &t

epoxide, dleldrin, endrin, lindane, and
. DDT) were fed ai levels of approxi.
“mately 0.08, 0.15,.and 0.30 ppm of
each pesticlde based on total feed con-

levels of 0.5, 1.0, 2.0, 3.0, nnd 5.0 ppm, Using
a colorimetric mcthod sensitive to ahout 0,01
pom they did not find any DDT in milk
frons the cows fed ut the 0.5 ppin level, bul

did find DOT in the milk of the rows fadl
at the higher concentrotinna, ,
Hardee, et al. (4) added heptachlor epoz- .
ide and Telodrin® to the feed of cows a - .. '
levels-of & and 20 pph (0.005 and 0020 ¢
ppm) and, using eleesron affipity goa ¢hros
mntography, found . mensnrub{e mxdueu of .
each in the milk, :
Tlie preseit study waa undmakon bo pm-
vido additional information ou-the transfar'-'

- sumpilon. Anslysce showed thut hepta. -
" chlor epoxide and dieldrin troneferred .

1o the milk in much higher conceniras

_tlons than did the other pesticldes.

_ Next in order of concentration were’

B endrin and lindane. Smallibut definlte
27" inereascs of DDT and TDE in the milk
1 were noted with ineressed feoding lavels

o of DDT, but the DDE concentration was !}

nppnren'ly not-sffected by the feeding
of DDT mt theee levéls,

+ A number of studies have been nnde of
. tho transier of chlorinated nesticide resi-

ducs from the foed to the milk of cows, =
< Qannon, et o, (1) fed dicldrin to cows at
" levels of 0.1 to 225 ppm, and, using a color-

imetrie analytieal ‘procedure, found diekirin
in their milk. Ganuon, ¢ al: {2) alea ona-
lvsed milk from cows {ed uldrin, dicldrin,
. heptachlor, DDT, and methoxychlor at levels
* of 1 o 7000 ppm and again found residucs

of chiorinnted pesticide residuee from fead
to milk, whan fed at low concontrations. The -
pesticidos used warg lindane, heptachlor epox-

ide, dicldrin, p,p’-DDT, und endrin. These =~

five were chosori beenuse of their. frequent .
ueenrtenco in dairy asimal feeds and milk
and/or beeauss of their toxicity. Feeding ley- |
ela wore st at 005 0.13, and 0.30 ppm on the
basia of anticipated’ totnl feed econsiimption,

This {mm-r wop preséuted at the. Seventy. -
atghth Annunl Mesting of the Asavcintion of
Officlnl Agricultural Olemints, Oet. 18-232, 1004,
at Washington, DO,
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Peveedure

W owene dividel iie 4 similar groaps al
T ocown eaed, AL nnimale were fedow i
comsiting  of approximately 20050 gran
voneentrite, Jitd oy XY0h hays pellety, nivl
At carn mhuuv Thi slnily ferd consminge
v of enely cow wos determined during »
Jowrek periol prine 1o the st of the shudy,

- gl thin figum war weel inenlenlating the

amount of pewtieide 10 e wmblel. Tho 4 eown
in Group A wore vixedd an controly, while dur-
Ing the freding period Group U cows wore
fed At added 0.05 ppun, Group C, 0.15 ppu,
“aml Group 1, 030 ppm of cuch of the &
wxticitles, :
An uleohiol aolution of the Ave peativides
was added to the goain ration of each cow

at the marning and ovening feeding. After

Table 1. Duta for indivl.dunl g‘éw-

M endine grain rotlon won aopaned, e’

vow wis given $luerest of 1w feod wnl auy
remnisng wacpnstmied feesd wan reoved
aned weighed, The eutire: geain mtion wha

alwiya entafified bul sotie of the Touglnge

wik nt Vimes rejeetet, Simee the fesd eane -,

suniption vuried sanewhat doring the courso

of thix stuly, tho aein! loved of added pestis

eitles it st wan not identicnl for all cows in
each groip. Talide T shows the bady weiglt,
avernge diily feed eonsinption, uctusl level
of nildpd pesicides, ad nvernge doily. milk
privluction with [at coutent Jor ench cow.

A snmple of ench feed ingradient wax takon _'

nt coch feeding, and webkly composites of

of the tolsl feed enleulated from the annlye
v of_the individual eampononts,
Milk samples ftmm each cow wers collerfed

T )

Thently
\'a'elhhl.

Aver uo . Lavel of Averane .
Feed Added ' Milk Pree MUk,
i niun. Peaticilen, | duation,  Avsrewe 9%

} [ Ib/tlay Iullcrfll

{iroup Al ’ ) 1148
Controls R 1104
. oot 1130
008 1020

Orowp
Av. no2

o

86 , _
58 . 8.4
10 " 26.0
61

(eoup B: 677
e

- 458
663

Group

©An

L2
402
o
-
Croup
Av,

TR XY S .su"

e 08 7 0% ' a1.6

CSRN RTUPAE 2

Mo 04D

) Ciroup I). ) 054
* ' 0.30 ppm l-‘eedina lavael 467
11T I
4
" Group
TAv.

- 0.300 Wy
0.288 " 41,0
0.240 ‘ap.z. g
0.%8,

R

-ench ingredient were annlyzed for pestiekio - |
Yexidues,  Table 2°shows the pesticide cunient
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every Bumday and Wednesday. Mitk

from

- the morning aml avenivg milkingd wox romi-
pocited, {nt eontent  determined, caml the
milk -then aunlvzed for pesticide residies,
Milk sumples were extragtea and cleaned up
by the rapid procedure of Ouley (5}, feed
samples by the proceilure of Mills, ed ol (6).
All samples were examined by the elestron
capture gas chramatographic procedure of
Hurke add Ginfiridn (7), which i capubly
of dotecting ax little as 0401 ppin of thear
pesticide rezilues. Most of the milk sunples
were also ehoecked by the microcoulometric
gos chromatographic proesture of Burke awd
Johnson (8) auel tha thin-layer chrumata-
graphic method of Kovaea {N). "Theso Intter
~determivations wern made on the snmpla ex-
tenet used for the electran enpture gas rhro-
matographic detorninations, Analyses wero
made for the entite duration of tha study,
which oonsisted of o 2-week prefeeding o
rod, o S-week feeding poeriod, nnd n $-week
post-foeding peried. Thus, o totnl of 320
«mitk xamples were anglyzed, cuch baing ex-
amined for 7 pesticide resiclues (the b posti-
eies that wore fod, na well as TDE nnd

DDFE).

.

Resulis and Discuniion

" *Although all analyses were madn on milk
from individual cows, the reailts for ench
sample day have been averaged by growps
of four secording to foeding level. Talula-
tions have heon. bused on the cleatron enp-

.
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tnre gnx chrotsndographie determination axe
copt for abont 165 of the results; in hewe
duses  Deenuse of ‘interference or  ohvime
orrors, the clectron eapture result wans dise
enrded amd the microconiometric gne cheo-
mutggruphic awd/or thinduyer chromnto.
graplie result wns weed. No eorreetions have
boen made in uny of the reported results for
the resiciies found in the milk of the contrn)
ahimals, . '

During the prefeeding  potiod,  residum
fonad i the mitk of all groups, ineluiling
tha etntrols, were aboul the snme,

Figures 1=4 shuw chunges with timo for
tie eoneentration in the milk of residuaes of
heptaehbor epaside, dieddein, endrin, nd lins
tane, plotted en smilogarithmie grnphs. It
s apparent that for uny ono feading level,
cansitlerably more hepiaehlor epoxide amd
diehlrin: earried through to the snilk than

tid the other yesticides. At the 0.30 ppm -

feeding level, hoptaehlor epoxide in the milk

hut reached o concentration of about 0.14

ppin and appenred to he still increasing at
the e of 35 daya' feecding.

Regiduen ‘of both heplachlor epuside and
dieldrin, avernging abont 0,008 ppin each,
were found in all samples of mitk from the
cantrol animals, Tharo appearod to e a
gradual decrease from: abowt 0.006 ppu s
ing tho prefeed porioll tu whout 0.004 ppm
ab the end of the feeding poriod, Tt in possi-
ble that thesn residucs were not specifically
reloted o the intako -during this study, but

1
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Mg J—Chongol Ia concantrotion of endrin in milk
with lims,

Inres of flve pesticicles. Tt s ]uw:hlv it (he

¢ Tranafor e of eneh fudividnal pesticide wan

influenced by the presenee of thue other four,
and that different tesults mighe he ohiained
by feeding ouly ane peticicde ta a cuw. Also,
u]thuugh the eurves in Figs, 1-4 wore drawn
to the el of the sunly peringd, the 3-week
postefeeding periodl during which milk s«

plea wero audyzed ix too-shert to pormil -

nestirato dotennination of the rutes of deeay,

Su wmary

Thls study hae shown that cven very low
toncentrations of heptachlor epoxide or 1l
‘eldrin- in a cow's feed will result in nicase
nrablo revidues in ita wilk, To o lesser e
groo, this iy also $rue of cwdrin and lindane,
and to n still smaller degreo of DDT and its
metahelite, TDI.
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